Bouclé yarn is a compound yarn comprising a twisted core with an effect yarn (or roving) combined with it so as to provide wavy projections on its surface (see Figure 1 ). The effect is achieved by the differential delivery of the effect component in comparison with the core yarns. The effect component wraps around the core yarns either tightly or loosely according to the amount of excess delivery and the level of the doubling twist inserted. These wraps are then partially untwisted by the final plying operation, to form curves that are bound by the binder yarn [2] .
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For the production of bouclé yarns, three different spinning systems are available: the ring spinning system, the hollow spindle spinning system and the combined spinning system [2, 5] .
In the combined spinning system in which the hollow spindle and ring spindle are combined in a single machine, the wrapped yarn is given some true twist by the ring spindle located immediately beneath the hollow spindle. There are two kinds of twists in the yarn. One is the "undertwist", which is the manner in which the core and the effect threads wrap around each other. The other is the "overtwist", which is the manner in which the fixing thread wraps around the core and effect threads. 1 Mole and Knox studied the design and development of particular types of bouclé yarns. They also studied how bouclé profiles appeared in woven and knitted fabrics. Their trials showed that the fibres used during the production affected the appearance and touch of these yarns. Fabric trials also showed that a rib structure for a bouclé yarn was too rigid and the yarn profile was hidden. With a single jersey structure, the yarn effect was on the actual back of the fabric and appeared looped [3] .
Baoyu and Oxenham demonstrated that in the case of bouclé production, the height of the effect component decreased as production speed increased and also the vari-Abstract This experimental study mainly focuses on the effects of overfeed ratio, twist direction and amount of twist of the binder yarn, and the effect of yarn count on the properties of bouclé yarns and their performance in single jersey and rib (1 × 1) structures. Based on the results, it is evident that the twist direction of the binding and the effect yarns as well as changes in the overfeed ratio influence the amount and height of the effect of the bouclé yarns. It was observed that changes in the studied parameters affect the thickness and the abrasion behaviour of both types of fabric. Furthermore, the weight loss due to abrasion on the actual face and back of both single jersey and rib fabrics is influenced by the type of effect and the yarn material employed. The actual face and back of single jersey fabrics are less resistant to abrasion than the rib structures. TRJ TRJ ation in the height of the effect component increased as the production speed increased [1] .
Testore and Minero made a study of the fundamental parameters involved in the production of certain fancy yarns. They stated that a considerable difference in feed speed between the effect and the core yarns required a high binding twist on account of the formation of larger loops, which slip easily. They also stated that the twist level depended essentially on the handle desired and on subsequent processing; it should be lower for bouclé yarns that are to be napped and be raised in accordance with the metric count [6] .
Nergis et al. studied some physical and dimensional properties of plain knitted fabrics from bouclé yarns. Textured polyester, bright polyester, dyed and textured nylon, dyed and flat nylon, textured nylon dyed in bobbin form, and flat nylon dyed in bobbin form were used as effect materials. The results of their study showed that the number of loops along the length of bouclé yarn increased as the excessive feeding ratio was increased. Dyeing in bobbin form seemed to influence the height of the loops in the bouclé yarns. Fabrics made from bobbin-dyed yarns consistently give lower stitch density values than the corresponding fabrics made from fibre-dyed yarns. They observed a significant difference between the thickness values of the fabrics knitted from bobbin-dyed yarns and that of fabrics from fiberdyed yarns. In addition to the type of fibre used for ground and binding yarns, bobbin dyeing as well as texturing processes appear to have an effect on the abrasion resistance of the fabrics knitted from such yarns [4] .
Although there are many studies on the properties of single jersey and rib knit structures from conventional yarns, studies on such structures from novelty yarns is very limited. Taking this situation into consideration we adopted the combined spinning system in order to investigate the effects of overfeed ratio, direction of twist and amount of twist in the binder yarn and the effect of material count on the performance of bouclé yarns in single jersey and rib knit structures.
Methods and Materials
The core and the binder of the yarns reported in this study were made of 280 denier nylon and 70 denier nylon, respectively. Nm15 high bulk acrylic, Nm15/2 high bulk acrylic, Nm15/2 and Nm 35/4 standard acrylic yarns were used as effect materials. Twist amounts of the binder yarn around the core and the effect yarns were 450, 500 and 550 turns m -1 for both S and Z twist directions. Finally, overfeed ratios of 100 and 200 % were employed for the work.
The coding of the yarns is given by: effect material/twist direction/twist amount/overfeed ratio. For example, Nm15/ 2HB/S/450/100 means that: the effect material of the bouclé yarn is Nm15/2 high bulk acrylic; the binder yarn is twisted in the S direction; twist amount is 450 turns m -1 ; and the overfeed ratio is 100%.
The bouclé yarns were produced on a Mispa FN 64 model combined fancy spinning system. Single jersey and rib (1 × 1) fabrics from these yarns were knitted on a CMS 320 TC model Stoll flat knitting machine.
We appraised the bouclé yarn by determining the height and the number of the effects (bouclé profiles) formed by the effect component. As there is not a standard method for this, we made the measurements in the manner described below.
For each yarn, we counted the number of the effects in 2.5 m of yarns and then calculated the average number of effects in 10 cm. of the bouclé yarn. To determine the height of the effects, we took each 10-cm of the 2.5 m yarn and marked two lines bordering the highest effects. Then we measured the distance between the borders and calculated a mean value for the maximum effect height.
The fabrics were also subjected to areal density, fabric thickness and abrasion resistance tests according to the standards ISO 3801, BS 2544 and BS 5690, respectively.
Results and Discussion
The results of the measurements taken from the bouclé yarns as well as from the single jersey and rib knit fabrics made from these yarns are given in Tables I to IV , and from these, together with the results shown in Figures 2 to 7 we draw the following conclusions.
The number of the effects in S-twisted yarns were greater than those of the Z-twisted yarns, irrespective of the overfeed ratios under discussion. For S-twisted yarns at 100% overfeed ratio, the effect number was greater than that of the yarns at 200%. In the case of Z-twisted yarns, however, this trend changed such that the number of bouclé effects at 200% overfeed ratio was greater. The results also show that for any twist direction and overfeed ratio, the use of coarser effect material led to a significant increase in the effect number (see Figures 2 and 3) . The results suggest that the effect heights of Z-twisted bouclé yarns were slightly higher than those of the S-twisted bouclé yarns. From Figure 2 , it may be seen that the effect height was very much affected by the overfeed ratio and twist direction of the binder yarn. When the overfeed ratio was increased from 100 to 200 % the effect height presented a significant increase in general, irrespective of the twist amount and direction. The range of the wrapping twist of the binder yarn selected for the study does not seem to influence either the number or height of the effects in the bouclé yarns.
From the comparative study of Figures 2 and 3 , it may be concluded that independent of the effect material type namely standard and high bulk acrylic, the bouclé yarns show similar tendencies as far as the effect number and height are concerned. 
Differences between S-and Z-twisted bouclé yarns in
terms of effect height and number, on the other hand, might be due to the fact that the twist direction of the effect yarn itself -which is S twist -is the same as that of the binder yarn.
The thickness of the fabrics was measured under 5 bar pressure. This pressure was chosen as low as possible so that the bouclé effects in the fabrics could be kept in their original form. For both single jersey and rib structures, the thickness values increase provided that overfeed ratio is increased from 100 to 200%. The effect of overfeed ratio on the effect height discussed before, is somehow reflected on the thickness values of the fabric samples. In addition, for both types of structures, the fabrics made from S-twisted yarns give lower thickness values than those made from Z-twisted ones. One of the reasons for this might be relatively higher maximum height of Z-twisted bouclé yarns. On the other hand, stitch density and weight of single jersey and rib knit fabrics from Z-twisted yarns are higher than those of fabrics from S-twisted bouclé yarns. Fabrics from Z-twisted yarns might be more easily dry-relaxed due to the lower number of bouclé effects. A comparative study of the results also suggest that using coarser effect material causes a sharp decrease in the stitch density values of the fabrics. Moreover, differences between fabrics knitted from S-and Z-twisted yarns in terms of dimen-sional properties seem to be more pronounced for 100% overfeed ratio, when compared with the fabrics from the bouclé yarns of 200% overfeed ratio (see Tables II and  III and Figures 4 and 5) . At the end of the knitting process, it was observed that for both structures namely single jersey and rib, the bouclé effects were mainly reflected on what was theoretically the back of the samples, although this tendency was more pronounced for the single jersey fabrics. Therefore, the abrasion tests were applied to both sides of the fabrics. The abrasion resistance of the fabrics was measured using a Martindale abrasion tester. After 10 000 rubs, the weight loss (%) of the samples was calculated and the results are presented in Table IV and, in Figures 6 and 7 .
From the results obtained, it appears that independent of the structure types studied, and of both the back and face of these structures, the weight loss of fabrics knitted from S-twisted bouclé yarns tends to be higher than that of fabrics from Z-twisted yarns. This may be attributed to the fact that in comparison with the effect height, bouclé effect number has a greater influence on the abrasion behaviour of the fabrics knitted from the bouclé yarns. Apart from that, for each twist direction it is the fabrics knitted from the bouclé yarns of 100% overfeed ratio which give the highest weight loss percentages.
Using plied yarns as the effect material also seems to affect the abrasion behavior of the fabrics. Abrasion on the actual faces of both single jersey and rib structures produced from Nm 15 high bulk acrylic material was higher, whereas it is the technical backs of the fabrics manufactured from plied yarn (namely Nm 15/2 high bulk acrylic) on which abrasion became greater (see Figures 5 and 7) . As may be seen from Figure 6 and Table IV , single jersey fabrics are less resistant to abrasion than the ribbed ones. This may be attributed to the structural differences of the fabrics.
A careful study of the fabric surfaces of plain jersey and rib fabrics reveals that unlike plain jersey fabrics, the bouclé effect is more uniformly distributed on both the face 
Conclusions
This paper mainly focuses on some of the physical and dimensional properties of plain jersey and rib fabrics made from the bouclé yarns. The results obtained for the work led to the following conclusions.
1. Irrespective of the overfeed ratio, the number of the effects in S-twisted yarns was consistently higher than that of the Z twisted yarns. 2. The effect number of the S-twisted yarns at 100% overfeed ratio was higher than that of the yarns at 200%, whereas it was the Z-twisted bouclé yarns that had the greater number of bouclé effects at 200% overfeed ratio. 3. Using coarser effect material led to an increase in the effect number. 4. Effect height increases when the overfeed ratio was increased from 100 to 200%. 5. Effect heights of Z-twisted bouclé yarns tended to be slightly higher than those of the S-twisted yarns. 6. The thickness values of both single jersey and rib fabrics increased when the overfeed ratio was increased from 100 to 200%. Moreover, the thickness values of the fabrics from S-twisted yarns were lower than those of the fabrics from Z-twisted ones. 7. Effect number rather than the effect height influenced the abrasion behaviour of the fabrics knitted from bouclé yarns. 8. Abrasion on the actual faces of both single jersey and rib fabrics was higher, provided that the bouclé yarns from Nm 15 high bulk acrylic material were used for fabric production. 9. Abrasion on the actual backs of the structures was higher, provided that the bouclé yarns from plied material, namely Nm 15/2 high bulk acrylic, were used for fabric production. 10.Single jersey fabrics were less resistant to abrasion than the rib structures.
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